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r}NRODUCTTON

The Brid.ge Canyon ProJect, as shown on Dnawing No. 6l)4fl+-26, is
an integral part of the Pacific Southwest !trater P1an. Ttri.s conrprehen-
sive p]-a.n for the coord.inated. d.evelopment and. augnentation of the
vater resources of the Iower Colorado River BasLn and southern Cal-Lf-
ornia provid.es for the conseryatlon of existlng water sutrrplies rrithin
the Iower CoLorado River Basin, the inporbation of vater from areas of
surplus and the interchange of vater betreen baslns.

The electrLcaL output of the Brid.ge ca^r1ron powerplant u'irr be
integrateal with generation from other Fed.eraL lryttroerectric power-
p3-ants on the colorad.o River. rt virr be used. to sulrply pea.trtng power
and. energy to the commerciar el-ectrical l-oad ln the.power narket area
and a portion of the vater project pr:nplng Load. in ihe paeiflc south-
west Hater Plan.

Ttre Britlge carSron ProJect is a feaslbLe plan for the potentlal
tyctroelectric dl.evelopment of one of the two remaining und.evelopetl
reaches of the Iower CoLoraclo River. In ad.d.ltion to Brltlge Caqron Daar
and. Powerplant, proJect features wouJ.d incLutle the power transmLssLon
system, the coconino Darn and Reservoir, cornnunlty ancl constructlon
faciLttles incidental to the proJect, and recreatlon and flsh ancl rrfld-
llfe enha.ncement facilities.
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SU}.I,IARY

.tr$-"s-t,

Briclge Can;rsn, Lolrer Colorad.o River, ki zona.

Iocation

The Bricige Caqr6n Dan and. Por.rerplant r.rould be located in }vlohave

County in northr.restern Arizona at Mile 237.5 on the Coloraclo River,
LLT.5 miles upstrea.'it frorn Hoover Dam. Uncler normal operating cond'i-
tions, the reservOir rqoulcl extend. upstream to approxinatelry River
I'tile th3 .5, a total distance of some !l+ river rniles

I:leed.

The Brid.ge Cinyon ProJect would:

Provid.e urgently needecl peahing generation capaclty for the
electrical cornmercial load. ln Arizona, southern California, and,

southern }trevada;

Provicle energlr for a portlon of the tratsr project pr:rnplng l-oacl
ln the Pacific Southr.rest i'Iater Plan;

Provld.e surplus revenues whteh, in comblnation vlth stmilar
revenues from other e>clsting and potential hyd.roelectrlc power-
generating facilltles, r.roulcl be used for financlal asslstance in
d.eveloping urgentJ"y neecled adclitlonal \fa'r,er supplles for the vater-
d.eficient Paciflc Southr.rest

Prigeipg.l Feat-ure.s

The prlncipal features proposed. fo:: construction conslst of
Brldge C.:nfon Dam and Porrerplant, the transmission system faciJ:lties,
Coeonino Darc encl Reservoir and reguireil access and operatlon
faclliiies. Reereati-on ancl fish and. wildlife enhancement facllltles
vould be provid.ed..

The Brtdge Canyon designed dant ls a conventional, varlabl-e-radius,
concrete-arch dan 735 feet high above fowrdation, rvlth a crest length
of approxtmately l-1650 feet. fhe reservoir trould. have a eapacity of
3r?tOrOOO acre-ieet at nor.rnal r.rater. surface elevation of 1855. Of this
eapacity, 2rl+gOrOOO acre-feet lrould be conservaticirn, 73OrOO0 acre-feet
inactive, and. 4gOrOOO acre-feet dead storage.

The d.estgn and eost estimates of the powerplant are based on the
concept of an und.erground. plant locatecl in a haII excavated ln the left
canyon vall d.orunstream of the da.n. The instatled. catrncity of the
ponerplant is IrIOOTOOO ltilowatts, comprlsed of slx z5orOOO-klLowatt
generators.
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The transmlsslon systen l'ouLd eonsist of transndsslon Llnesconstructed. from Brid.ge canyon powe4glant to the 1oad. centers Ln thepower market area and to other Bureau of Reclamation por^rezplants inthe area. sw:itching stations and. substatlons would te provraed. as
requlred. for the d.eJ-ivery of pover and enerry to the Load centers of
conunercid.l power users ancl. water project pnrplng plarrts.

Plan of Operatlon

The por,rerplant r,rilr utiLize the Glen carlyon Reservoir cycrlcregr:latlon of the colorad.o River ff.ows to produce power and. Lnerryfor conmercial sale and. a porbion of the Paclflc Southwest Water-planpunplng load'. Coord.lnated. v:ith the seasonaL releases from GIen Canyon
Darn, the plant vould. be capable of operatlng at close to maxlmr:m
erevaiLon at all ttmes. und,er trrrs plan of operation, a narcfummr ofabout lr feet of drauiovn r+oulcl be re(uired.. th" p"oposed. Coconlno Darnand Reservoir r^rould. retaln the maJor portion of tire sed1ment load. ofthe Littre cororad.o River, thereby protecting the storage of Bntctge
canyon Reservoir from serious depletion by s-dlnent, parttcutarly inthe later years of proJect life.
Capltal Costs

Brid.ge Canyon Dam and. Reservoir
(1tr. t,t. s. 81. l8dd )

Brid.ge carryon powerprant (r, 1,oo rooo ]nr. )

Tbansnr*i s sion systenn Facilitles

Coconlno Dan and. Reservolr

Recreation and Fish and I'tlld.ltfe
Fac ilit ies

Tota].

Porrer h.od.uctlon

Powerplant characterlsties are as follows;

Average head.

Nnmber of r:nit s (ZSO TOOO ln^r. each )

Installed capaclty

Annual generation (tOO-year average )

$r5 3,963, ooo

tho, 53orooo

LBT |SOO|oOO

rL, gSo rooo

7.313...999

$5ur 326,ooo

6l+h feet

6

1, 5OO, O@ kl^t.

5 ,362, ooo, ooo }il,r. -hr.
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Annual B.ene.fits

Power

Recreation

Fish and. I,Illdlife

Area Red.evelopment

Tfota].

lOO-Iear period of analysis

Benefit-Cost Ratlo

lOO-Iear perlod of analysls

$ha, oT3rooo

658rooo

t, 305, OOO

358. qgo

$&h, 3gbrooo

$ezr5t8, ooo

2,O to I.O
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CHAPTER I - Ttf, POIIER }'IA.R}ffiI

T[e potential rnarket for Bricge can;,.on Project polfer, as shown

on Drar,ring $o. 55-Sl4-28, consists of the region d.esignatetl. by. the
Federal Power Cornn:lssion as the "Iot{er Colorado River Basin Power

ldarket Area. " Ttle power requirements of the area wou1d. includ.e, ln
ad.d.itlon to d.omestic and. lndustrial d.emand.s, a porbion of the eLectrical
enerry for the operation of vater conveyance facilltles of the Paclflc
Southwest llater Plan.

_PhysiograeW

The entire area is d.rained. by tbe CoLorad.o River, with the eccep-
tlon of the coastal area of southern Californla, the inLand. baslns of
California and. Nevad.a, and snall basins in Arizona which drain into
ldexico.

The area Ls characterized by a wid.e variatlon of lancl elevatlons
ranglng from over L2,OOO feet in Arizona to sea level and. below ln
southern Ca-lifornla.' East of the mouniains which bord.er the c_oastal-

area in California are closed d.rainage basi-ns exbend'ing into Nevada,
separated. by low rnor:ntain ranges. The southtres'r,ern section of Arlzona,
at elevattons generalJy less than 2'OOO feet, ls predonrinant\y a d'eserb

whlJ.e the norbh and east sections are mountainous with high plateaus'

Average temperatures varar generally with the preclpitation pattern.
Ttre Lou preclpitation areas, averaging as tittle as 2 inches annua-$r,
are prlmarlly d.esert and. have hlgh temperatpres which can range up to
IL5 d.egrees cluring the long sumners. frne higher precipitatlon areas,
whlch recelve up to lo but average about I0 inches annual\y, are
generalJy in the higher moqntains where rrlnter temperatr:res may be in
the belov-zero raJlge. Southeln California, influenced' by the ocean
winds, has the most mod.erate climaie in the area throughout the year'

Populatlon

T'he population of the area vhich could. be served. by the Brldge
Canyon pro;ect has increased. overall by abou! [8 percent il th:^I950
to i96O p"i.ioa. In the period. fronr Aprll l95O to Ju\y Ip62, thJ.s-
trend contlnued., and. projections of firtru'e population by marry entities,
both private and. Governnrent, lnd.icate that this trend. is erpected' to
contlnue, lf not lncrease. frne nurnber of seasonal visltors to the area
is also increasing. The electrical enerry consumption is not,only
erpected, to keep pace vl.th the population grordh, but to accelerate
as ad.d.itional electrical mechallsnii are d.eveloped for d'omestic and'

tndustrial uses. flne poputation oi the area, based. on offlcj-al 1960

U.S. Bureau of Census d.ata, lras approxinately LO.iTOrOOOr-""q 1"--
expected. to approach 2OTOO6TOOO by 1980, by r/nich tlme aIL of Brtdge
Canyon porrer r'rould be absorbed..
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Population clistribution is erbremely ,nbal-eurced., rrith a largenrajorlty being coneentrated. in a fer.r metroporitan areas. The LosAngeles vicinity alone contained. about dT percent of the people inthe area in 1950. Five netroporitan areas--to" Angeres, san Diego,
and. San Bernardi-no in Callfornia, and. Phoenix and ttrcson in Ariz6na--
aceounted for over ll percent of the totar popr:lation of, the area.

Trre 1950 census, as prescnted. in the forrowing tabrrlatlon,indicates the unusuaL population Lncrease that has occurred. ln themetropolitan areas since 1950.
L950 Lg6a

Popr+lat,ion Population

I.os Angelcs-Iong Beach

San Diego

San Bernard.i.no- River s id.e-
Ontario

Phoenix

llhc son

Clark Cowrty, Ilevad.a

Econo.rly

4,367 ,9Lt

,56, BOB

U5L,5BB

331, TTo

thr, 2L5

lr8r zBg

6 rTl+a 1696

1, O33r oll

Bogr TBa

663,Ito

a6j,66o

L27 to15

fncrease

56/,

85f,

Bq

Loa'ft

BB%

L55%

tlre region has erperienced. steadl]y lncreaslng prosperity 1nrecent years. I'Ianufacturlng and aero-space a-llled tnauslrtes contlnueto flourish in Arizona and southern caLifornia, lrith the ros Angelesarea noI{ ranking third. arnong the Nation's lnd.uitrtal areas. Rgit"rrttr;"u
a:rd. minlngl the orlglnal econonic bases, are nert to manufacturlng inj-ncome prod'uctlon. ltilitary lnstallatlons also contrlbute rmch to ttregeneral economic base. fhe lnfrruc of peopre to the area, both.perra-nent and transient, continues to increase, end. prorrid.ing the nuie""""1,servlces for these peopre is an increasin!ry rnrportant iactor ln thegeneral econonl/.

Resources

The region has long been an imporba.nt rd.nerar-prod.uclng area,and thire ls a contlnuing d.eve).opnrent of reserves. Arizona reads theNrtlon ln the production of copper, but Lesser quantlties of maryr othermlnerals are prod.uced. in the area. carlforniarJ now d.ecllnrng oitprod.uctlon ranks third. in the Natlon, as exproratlon for new reservescontlnues throughout the reglon. rn add.ltlon to lunber producti.on,
some of the J-arge timber reserves 1n Arlzona are usetl tn the prod.uctionof flber for paper puIp. The d.esert solrs of the area are h1shry pro-d.uctive, but ad.equate water supplles are not avalrabLe even toperrnanent\y sustaln the present\y irrlgated acreage.
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Problems and. ltreed.s

The basic problem of this d;parnic growbh area is that of obtain-
ing aclequate sutrplernental r,rater supplies io sustain the present econorqr
and. pro',rid.e for future growbh of populaiion ancL ind.ustry. In the past,
water lras usual}y obtainable by sinrpre grarity d.iversion or shaLlow
putnp lifb in sufficient qua:rtitles to provid.e for ihe vater need.s of
the area. flris cond.ition was relatively short lived., and long-term
hord.over storage reservoirs and. high punp lifb projects rater became
necessa.q/r to regulate and d.lstribute waters to the farrns a.nd. grorrlng
corsnunitles. The end. of this era is now fast approaching, as the
pitysical lirnits of 1ocal r,rater suppl-ies ha're been reached. in ma.ny areas.
No longer ca^rr a d.evelopment reques'" and. reeeive water by roere$ d.emon-
strating the need. and the abillty to pay.

lllstorica$r, nost water development projects of the area r,rere
basica[y for agricu]-trrraL eonsr:mption, with un:nlclpal, tndustrlaJ.,
polrer, recreation, and other aspects being second.er;r or lncld.ental.
partlclpa^nts. Todatr this cycle 1s reverslng as urba.n d.evelopments,
d.enra.nd.lng lrater sutrrpJ-ies ln areas of ltmited. quantltles, can on\r
obtain water by cond,emning agrlcr:-ltrrraL water rights. Colncid.ent rrith
the growing reguirenents for lraier ere the d.emand.s for ever-lncreasing
quantitJ.es of eLectrical energf for domestlc and. ind.ustrtal use and
for the pr.rnplng of vater.

Peaklng po\.rer and. enerry requirements now d.emantl a hlgh percentage
of present installed. capacLty, especially for the areas that have been
d.eveloped. wlthin deserb reglons. Thls denand arose wlth the now wid.e-
spread use of air-eond.itioning equlpr,rent in home end lndustry. The
lrrlgablon pr.rnping requlrement ln central Arlzona ad.c1s to the sumner
Loed.. ft 1s probable that, as urbanlzatlon spreads over present\y
trrigated. lands, the relativeJy constant sunlner lrrlgatlon pixnplng
load lrill give vay to more pronounced. pealcs as the punps are eonverted
to supply lrregular municlpal- and lndustrlal r,rater requlrements.

There ls also a need. for an ad.equate supplJ of peaking power and
enerry in the southern Californla aJree,, es r.rell as ln the d.esert areas.
Beeause of the larger total d.emand., peaklng regulrenents are of greater
magnltud.e than ln the d.eserb areas, although the d.at1y duration Ls
somevhat shorter at certaln times of the year.

Present Devel-opment and Requlrements

Present pover d.eveJ-opments ln the Iower Basin market area.range
frorn large trydroelectric and fuel-burning pLa.nts, servlng the metro-
polltan areas ln southern Californta and. south-central Arizona, to
Local powerplants sernring the snraller towns and comaunltles,

The prlnclpaL suppllers of energl ln the Callfornla porbton of
the market area are the cltles of Ics Angeles, Burbank, Glencla]e, and
PasatLena; the Southern Callfornla ftllson Comparry; the Sa.n Dlego Gas ancl
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Electric Conparry; the Californla Electric Pover Company; Imperlal
trrrigatlon District; .and. the Br:.reau of Reela:nation. The energr ig
produced. at serreral h4ldroelectric plants lrithin or near the market
area, in a.ld.ition to large steanplants }ocated near ihe load centers,
Iloover, Davi.s, ancl Parker Pouerplants on the Colorad.o River forrn a
major source of supply. Hoover Dam Por.rerp).ent is operated. for the
Bureau of Reclanation by ihe city of Los Angeles and. the southern
California Ed.ison Cornpany, and Parker Darn and. Davis Dam Powerplants
by the Bureau of Reclamation. fne cities of Pasad.ena, Burbank, and.
G1end.a.Ie operate nn:nicipal-Ly or..rned. stean and. hydroelectric pLants, and.
the rnrperia.l rrrigation Distriet owns and operates steam and hydro-
electric plants and. d.istributes ener&y in the Irnperial- ancl Coachell-a
VaILeys. l'bst of the power systens of these agencies are intercorurectetl,
but lntegration of their operations is, in some cases, Ilmlted. by
existing faci-lities.

In A:'izona, the prlncipal agencies generating and distributing
electric polrer are the salt River koject AgricuJ-tural Improvement
and. Power Distric'c; the Arlzona Public Senrice Conrpeny; the T\:cson
Gas, Electrlc Light and. Pover Company; Citizens lftilltles Conpany;
Arizona Erectric Power cooperative; the Sureau of rndian Affairs; and
the Arizona Po',rer Authority. In general-, these agencies serve the
more d.ensely populated. areas in the south-central- part of the State.
The Bureau of Reclanration, by virtue of the power d.eLivered flom
Hoover, Darrls, and Parher Powerplants, is a l-arge prod.ucer of el-ectric
energf u'uilized. 1n the State

In southern Nevad.a, Clark ald Lincoln Counties and. the Atornic
Comnrisslonr s testing facilities in Iilye county are supplled. frorn the
Itrevada Po'orer cornpanyt s clark Steamplant, the Parker-Davis ProJect, and.
the Hoover Pouerplant. fne maJor operating agencies for thls area are
the Coloraclo River Commisslon of }trevad.a, the A:nargosa Electric Cooper-
ative, the Nevad.a Pover Compaqy, the Lincoln Cor:nty Polrer Distrlet,
the Callfornia-Pacific UtlIlties Compary', the Bureau of Reclarnation,
and the city of Bou1d.er City. Some of the foregolng utilities are
purchasing electrical polrer frorn the Br:reau of Reclamation as pre-
ference customers und.er the Reclamation fuoJect Act of L939, and. lt ls
antlcipated that they vould. pr:rchase ad.d.it1ona1- power and enerry to
meet growing load.s.

Transurisslon llnes of sufflclent capaclty for present load.s
extend. from Hoover, Davls, md Parher Por'rer.plants to the load centers.

the installed generation capaclty ln the area was about
l1r700rOOO kitovratts as of December JI, L952. Additlonal instaLled.
capacity o1' 3r7OOr00O klLowatts r.ras planned. for constructlon afber
L962, some of r.rhich is now elther ln servlce or und.er construction.
Plannlng since 1952 u:itL have anticlpated. some of the addltional-
capacity need.ed. for the perlod, beyond. LgSl$,

The consumptlon of electric ener&f ln the metropolltan areas of
Los Angeles County, San Diego, and south-central Arlaona contlnues to
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lncrease tremend.ously as d.uring I,IorId I,Iar II and the inurned.iate postwar
years. Continuous Lnstal-lation of power generation facilities has been
required. to meet poprrlation infhuc and. ttspac€-&B€rr requirements,
Arld.itional J.arge insta]] ations wIIL be necessarry to neet the ever-
increasing d.enand.s

Ttre growbh of industrlal activlty and increase in population
dturing the 1pl0-196o period. was reflected. by an lncrease ln enerry
reguirements of 27.1r bi]-].lon klLor.ratt-hours, fron t5.? Utttton
lcilouatt-hours to lrl+.1 billion kllowatt-hours. D:ring this period.,
the peakJ.oacl of the market area increased. from JTIOOTOOO kilowatts to
7r8OOr0O0 kilor,ratts. llne 1961- increase vas about $ times the average
arrnual increase of .the LgrO-L96O perLod.. Durtng this year, the enerry
requirements increased. about 3 blllion kllorratt-hours to 4J bll-lion
kllowatt-hours, and. the peakJ.oad d.enra"nd. Lncreasecl 5OOr0OO kilowatts
to about 8rl+OOrOO0 kllopatts. To meet the 195O-1961 increasecl clemantl
of 5t3OOr0O0 kilowatts and to provid.e reserve capacity, the principal.
enerry-prod.ucing agencies increased. thelr lnstalletL capaclty by
5113110oo kllorratts.

The Nevad.a por,rerload. d.emand. ls characterlzett. by a vinter heatlng
peak and the Arizona load. by a sr.unnrer e.1r-cond.itlonlng peak. Their
lnd.ustrla-l d.ernand.s are not of sufflcLent magnltud.e to nstsrteI'ly
fl-atten the peaks. Callfornla, wlth a large fear-rouncl. lntlustriaJ-
demand., has on\r a minor peak vhich occurs d.uring the ldnter. The
market area, as a whole, has a minor winter peak whlch ls only
1 percent hlgher than the sunner peek d.eraand.

In the summer or 1!5I, onJ;r about t0 percent, or 4r200r0oo kilo-
watts, of the maclmum d.enand. of BrI+OOTOOO kilovatts nas requlred
throughout the 24-horrr d.ay. At this same time, IJ percent of the
ma:cimum demand., or lr26OrOOO kllor,etts, trEls required for only 57 hor.rrs
during a veek. Aiirout 10 percent, or 8l+Or0O0 lcilovatts, uas requlretl
for only 41 hours a r.reelc. These period.s of ntaxi:m:m demand occur Ln
the ! days, Irfond.ay through ftid.ay, each week. Portions of the
peakload. demand.s of these perlod.s are being provided by noncontlnuous
operating t5rdroelectrl.c plants.

tr'Wure Power Requirements

Accord.ing to Fed.eral Power Conornlsslon estlnates, the electrlcal
requlrements for 1970 and. L980, whlch do not includ.e proJect punping,
and as presented. ln the folloving tabulation, wiIL be 93 blL.llons of
klLor.ratt-hours end 172 blllions of kil-owatt-hoursr respectively,
with peakload d.emand.s of ITr0OO,0OO kllormtts antl 3lrOOOr0OO kll-ouatts.
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Estimated, anrrual
energy requirements

(lrflrions of
. Silowatt-4gurs-\,

. Ioad. fnerease
Incremental Accumula-
Increase tlve Total

Estimated.
noncoincident

peak
d.emand.

Estimateil L/
required.
insta'l led.
capacity

(fnousand.s of Kilowatt s )

Load.

1g5O L6 r?13

Lg6o hl+, L3i

L9TO 93,009

Lg75 L2T t2OO

19Bo LTLrS3l$

27 rl+zz

76,2#

[orhB7

L5\r8ar

2T thZZ

hB, B?b

3hr 1g1

hh, 33h

3, oB5

T rTgO

L7 toOO

23 |OOO

3I, OOO

Lg r SOO

26 rhoo

35 1700

L/ fnclutles lJ percent reserve capacity needecl to meet pealc tlenandl.

As prevlous\r stated., adclitlonal futrrre lnstaLlatlons rdLL
contlnue to be pla.nnecl veLl ln ad.vance of neetl so const:rrctlon can
be compl.etetl 1n time to meet the ever-increaslng dernands.

Installetl generatlon capacLty as of f95e ana that pl-anned for
constructlon after that year amounts to IIT4OOTOOO kllorratts.
Generatlon to meet the proJected. I9?5 domestlc ar:d lnttustrlal rbqulre-
ments ls estlrnatecl to te 25r4OOrOOO kllowatte. Dtsregard.lng the
capaclty that night be needecl by project vater supply ptmplng plants,
the 1r50O,O0O-kw. cepacity of Bridge Canyon Powerplant coultL read.tly
be absorbed. in the market area as Lt woul-tl. constitute on\y about
1l+ percent of the ad.ttitlonal capacity lnstallation of l].rOOOr@O kllo-
vatts that rrill be neetle,cl to meet the proJectett L975 dorrestle and
lndustrlal reguirements.

10
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Ttre Brldge Canyon koject woul-d produce peaklng polter and enerry
virlch will be required. by corrnercial- loads in the Ior.rer Coloraclo River
Basin power market a.rea, and voulti aJ.so supply a portlon of the p,ouer
and energy requtrecl by the'water-1rumptng proJects of the Pacifi.c.
Southvest l{ater PIan. Tkre powerpLant voulcl be lntercorunected with
other tgrciroelectrlc pl-ants on the Coloraclo River, and lts output
wouLd be lntegrated. rrith generatlon from these other installations.

The cormerclaL peaktng power ancl enerry avalLabLe flom Brittge
Canyon worrld, be utlLlzed to meet the erpand.lng polrer tlemands of the
area and to earn revenues for a Development l\rnct whieh would be used to
provlcle flnanclaL asslstance for d.evel-opment necessarXr to augnent the
arears lnadequate water sugply. The portlon of the output of the
Lr SOOroOO-kilowatt Bnidge Car5ron Powerpla.nt available for comnercLal
sale voulcl. proulcl.e parb of the capaclty that r.ril1 be needed. to meet
the proJected. 1975 peakload dernand of ZJTOOOTOOO kilowatts.

In add.ltLon to the generatlon of power, the plan of clevelolment
provld.es for silt control, recreation, fish ancl rrilt[Life conservatton,
and benefits to area red.evelopment.

The principal features of the pLan woulcl be: (I) Brld'ge Ca4yon
Darr and ReservoLr; (e) Bri.clge Canyon Powerplant vtth a.n lnstalled
capaelty of lrSOO,OOO kilor.ratts; (3) an electrlcal transmlsslon
system; ana (t+) Coconlno Dam ancl Reservolr. Oring to the lnaccessl-
billty of the inner gorge, the initial actLvlty woulcl be the consttrrc-
tion of access roatls and of conrnunity facilltles for the r'rorkers and,

thelr farnilles ad.Jaeent to Brld.ge Canyon Dam slte. The constructton
of the d.arn and powerplant and the transrnlssion system would fol1ow ln
sequence. Dr.awing I{o. 65-3Il+-25 shovs the l-ocation of hlclge Car5ron

and Coconino Dams ancl Reservolrs.

Cllmatologlcal- Factors

,Cllmate at the Brtdge Canyon Darn site 1s characterized' by tlry,
hot surnmers and rn1Ld., frost-fYee winters. Ttre annual preclpitatlon
for the alrea ls approxlrnately tI inches, most of r*rich often cques ln
the forrn of torrentlal ratns or cloudbursts clurtng July, August, and.

Septernber. l,lay antl June are norma]-ly extremely dry months. SnowfaLl
is very rare in the cargron but occut's near\y every year on the pJ-ateau
country.

Temperatures ln the vlclnity of the damslte ra^nge from a low of
ebout I7 d.egrees to a hlgh of 128 d.egrees trb.trrenhelt. TLre ternperatr:re
at the tormslte on the plateau r+ould be approxfunately It d.egrees
Iover than 1n the car5ron.
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The nearest sizable town to the Briclge Car5ron Darn site ls
Kingnan, Arizona, uhich is tO nriLes southuest. The immecliate vielnlty
is sparsely populated. uith Hualapai Ind.ians. The tribe ls very'poor
and their econor{/ is based. on grazing, timber -sales, a.ntl sellJ.ng
merchandise to tor:rists travellng U.S. Route 66. The personnel
required for eonstruction activities wor:lcl not be available from the
permanent popul-atlon of the area.

BricLge Canyon FaciLities

Brldge carlyon Dan slte ls located. ln norbhlrestern Arizona,
approximately 20 airLine niles north of the town of Peach Springs,
Ari"otta, and 50 miles northeast of Klngnan. It ls on the CoLorailo
River ai River ltile 2?3.51 known as the "Iouer Gnelss Site" LL7,5 niles
upstrean fron HoOver Dam, ancl ls in unsurveyed. sectLOn 22, Tovr,rship 28

North, Range 12 l,Iest, ln llrhave County. The reservotr.lroulcl elrbend.

lnto Coconino County.

TLre eastern section of the Brld.ge Canyon Reservolr reglon ls
characterlzed. by the erctreme n&rrollness of the gorge ancl by very hl'gh
sheer vells. Some of these nearly verblcal walls rise 1n step fashion
some JrOOO feet above the river. Ttre camyon rrltLens consLderabJ-y as

the river turns south, below l.jhitmore Wash, ancl in this secttont
between GranLte Park ind. Dlamond Creek, lt reaches Lts greatest dlepth,
over !r5OO feet. South of the rlver anfl exbend.lng from vest of the
Ar,rbrey: Cliffs to the Grand llash Cliffs are vast col-orf\:I can;rons,
plateaus, and mountains. North of the rlver the region ls tltvitledl I

tnto a serles of cargrons and plateaus.

Brid.ge Canyoq Daro and Reservoir--The general plan-a3cl sectLon
for arring Nos. 359-D-Z7h and

359-b275. f|he d.am vould be a conventional varlable-radLus, concrete'
arch structure ?35 feet above foundatlon ancl wlth a crest Lengtl of

"ppro*G"t.rv 
fr6:O feet. The designetl crest elevation ls IrB75 feet.

The rlver outl-ets voutcl have a ma:<lmun capacLty of 93t5OO cublc
feet per seconcl ancl the powerplant tqrblnes 39rL6O cublc feet per
second.. A l+!-foot-ctiameter spllluay turuoel ls designedl to paes
lLl.OOO c.f.s. at mancimr:m water-suriace eLevatlon J:8T6,

. Etght B- Uy 12-foot rtver out1-ets at el-evatlon 11550 feet *t*d
d.tscharge 52,OOO cubic feet per second with a reservolr vater-srrrface
eLevation Lr65O feet and 93r5OO euble leet per seconcl. at marclmum

reservotr vater-surface elevatlon Lt875 feet.

Three B- ty 12-foot condults at el-evatlon 11 22J feet woul-cl provl'd'e
for bypassing reter durlng the fl}l1ng _of the d.ead. storage. These
three condults would. dlscharge about 26.T00 cubic feet per second wlth
the reserwoir r'rater-surface at elevation 1r350 feet.

L2
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fne reservolr forned by the d.arn vrould. have a capacLty of
3TTLOTOOO acre-feet at norrnal r+e.ter'-surfaee el-evation Lrtf;6 feet.
Tlris would. consist of 2rL9Or00O acre-feet for emergency conservatton
stor4e; 73Or00O aere-flet of lnactive storage; and. l+gOrOOO acre-feet
of d.ead. storage. Uncler nornal operaiing cond.itions the reservoir
lrater-surface eLevation rrill only va4r about Lr feei.

PorrerpLernt - - An underground. po,nrerplant',rith an inst a-lLed. c apaclty
of 115001000 kilotratts is plarmed. for location ln a ha-ll excavatetl in
the left cartron wal1. d.or,rnstrearn fronr the d.an. A separate vauLt for
the na.in transformers rrcuLd. be provid.ed upstream from the generator
halL trith connectinE ad.its for generator voltage bus strrrctures,
Present pLans includ.e six 2lOrOO0-liilowatt generators to be driven at
a speed. of 110 revoluiions per minute by six 4OOTOOO-trorsepo!,er llancis-
type turbines. llne tr:rbine d.esign head. is 550 feet. Tirree single-
pha.se trarrsfonners '.rorrl.d. be fi:rnished. for each tr,ro r:nits. Two 500-ton
overhead. traveling crenes are also includ.ed. in the plant plans for
hanclling generator rotors ancl oiher parbs. A machlne shop equitrpetl to
hand.Le routine maintena"nce is also lnclud.ed..

Geolog4--Geologic condition's at the d.ansite are very favorable
for the consiruc'tlon of 'a thin-arch, concrete dam. Tbe loruer three-
guarters of the dan wou1d. rest on sound., massive granlte gneiss
lrhich is overlain ln the upper abutment by the hard., quartzltic
Tapeats sand.stone. llne extreme top of the dam kDuJ.d. contact tlre
weak Srlght Anget shale fo::inatlon, but a snrall ttrnrst block in the
rlght g.butmeni ancl grouted concrete constructlon Jolnts lrouJ-d be
e:qrecied. to relleve the shale of most of the Load from the d.an.

Exploration of the site d.iscl-osed no lmportant structural
d.efects. Pe:'coLatlon tests show the gnelss to be lmper.rneable and
free from exiensive Jolnts. As sourd. roclc is erqposed. over most of
the area, stripplng vould be confined. princlpally to keyways and.
other critica-l areas. tlre rlver channel deposlts are slIt end sa.ntl
with some large bouLders near the bedrock surface. Bedrock vas
encountered. at a d.epth of 6h feet (elevatlon U!h) tn the d.eepest
portlon of the channel. The d.lverslon tunnel uouLd. be in generally
hard., sound., gfanlte gnelss whlch ls exposed. at both portals.

Dqrloratlon of the d.amslte conslsted. of 27 dlamond d.rtLl holes
totaJ-ing ,1325 l-lnea-l feet, and 5 test drlfts totaLtng 263.) Ilneal
feet. Drar.ring I'Io. 3r9-D-2r5 shovs the }ocation of the geoLoglc
seetlons, the d.laraond. d.rlLl holes, and the test d.rlfbs, and Draldng
Nos. 359-D-201 and 359-D-202 show the geol-ogLc sectlons.

Constructton materlaLs--As no satisfactory natural aggregate
a.eposffisonable d.l-steroce of the dalnsrt-, trre
utlllzatlon of crushed. Redvall Limestone rvouLct be oad.e. The Redwall
llmestone forrns the upper part of the rln of the outer gorge above
the damslte. flro quarry sites sltghtl;1 downstrearn from the damslte
have been selected. to provld.e contlnuous operatlons.

I3



TI r

:NdiF6iFGd89888338

(\
o
o
oq
o

T

a

UI
rtl
er

Io
I

c)
I

C)

6i6.ooooooooo

,I

'I

(r)

n
o
-{
ot

b
I

s

fp
F
I

'9.'tr.o

b

a
t

b-
a
e

U}to
a

a

-.j

R€v.3-30-4
V E.t.

o
I
L

t
ls
r.:t
I

I
I
(at
3-|
ilI
I

i
bIp
h
ll
I

I
I
I
tn
o
o
I
H
Bq
I

*
Cl\ob
i
I

I

I
L
!!
ao
no

$
t-R
o

lIi*I*
: trr 

= 
so6

-'6 n R'.
Ioxgti
iBiS;-
: r ; 'ioo-
ii
NNoe\

!r
o
,l

I
u.f(

ilr
tttt
-rfr

otra
o>

.!
3

ra)
tr

(rl
ul
(O

I

s:'
I

]\to
t\)





r I

c)$
l-ctt
b
U,
ftl
cl
a
o*
(/)
oea
I
\
Iot
obt
I
-l
]rl

rrl

5ql
o
arl

(rf
c
E
9.

Irti
E'Q,r6'

I
L
a
t

uq
+

-::1-:1-':"- :
:. :.':...:.i'.:'..
:: 'r.: .

l:.:::l:
;:. l:'::

.:;:.1:::.: .:
i,:,:::,:::....:..
i::;i.. : .:.....':'.:'.;
i,'.:,,''

:i::.; " i.::.: . . ' ;
:: l: : : : : : :

liii:i:i.:
li::'::'':
l,il,:,'::
l:::1""'
fi::i:::'i
:! r: : : : ' : :

i:i:ii:::l:::' ' :' . . .

i:::,!::::

liii:i:::,
li:::::'i:

fi.iiii::i
l:.::i:':'
iii::::i:,1
[il: j : s; : '
[:;i 1 : ; I . .

I'::i::;i
Jii: ::' : :

Y::i:ii::
E:.: ;:. : :

[:i:i!:::
ft... .. ' . .

t... : . :' . .

li::::a:::l:::ii::::
li::::i:::
l:.:;:::'.

l::ii:::::
l: :: : : :: : :

ti';,;t;:
b
d't

ctLq>

+r
Qr

c
&.-
I

o|q
q

g
_ar 6I8

ql
q
ll.{sd$-6

I
h.a

q
o\

N
o

c)
q
I

bi
o
>a
af
33

3r

b
a
I

(tt

(4
t\
c)
_1o.
br.oeo
o
&\*t

s)Of,j.
\*t B.' f-

5
o

pq
Iu,

Cl
ar.s
*
bs
\
6{
I

ltt
no
-l
a*
b
I
L

d6
d8

(/)
r}l
c)
a
o
a

o
I

o

:o
I
o
=
>
0
a
t
tt
E

e
a

e
q'
a
lr
>
oq

s
a
I
a
o
rr
e.
o
o
Is

(4
rn
a
fot

"lI\
(A
o
o
t

o

a
a

REV. 3-30
v. E.L.

abb
t
3
lsrir.t

I

I

I
(,
eo
I
-t

$
l.

.|
I
bo
g

l*
t3
;..
I

I

I

afn
C)

I;
3
ttt
I

Eb
6

1*n
oofii E

$ r 3 $3
5 o e tg:
3 fr 

= 
q" $

,i a u illg
xi o r d* i
il Fr 3 iril
I ; X 6-d

3 r ; '$
uJ(D'

iirqs
I

!
I
o
n
I$x

a'
n>
rra.{i
-o
qi
ra l.

I

l

I)
f.

(tl
(/D

I
C7

I
t\to

z
m
2
o
A
I

7t
mn
t
:
o
2;I
o
t!)7
o
-t5
zttl

I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

'l'Iater supp].L and polrerplant operation--Ilater srryply for Brid.ge
Car5ron Polrerplant operation is based. upon stud.ies of f\-rttrre average
a.nnual d.epletions of strearnflor.r mad.e Ln L957 for the "Financial ancl
Econorric Ana\rsis" of the Colorad.o River Storage Project, wtrich vere
pubLished. ln L95B as Senate Docunent IIo. IOl, SJth Congress,
2d. Session, and upon the February 1960 Colorado River Sborage ProJect
operation stud.ies

GIen Canyon Resenroir, the prineipal storage feature of the
Colorad.o River Scorage ProJect, ldil provid.e cyclic regr:lation of the
flows of the Colorad.o River. Based. r4lon the recurrence of CoLorad.o
Rlver flow correspond.lng to the I96-L959 period after naklng alpro-
priate d.ecluctlons for future r.rater uscs rrithin the Upper Colorado
River Basin, lt ts estimated. that power releases frqn the hitlge
Canyon Pouerplarrt vould. produee an average of J.362.@OTOOO kil-owatt-
hours of ener44 each year, based on a lOO-year period of ana\rsis.
After supplying transmission losses, lr35Or0O0 kilorratts of capaclty
anat l+r933rOOOrOOO kllowatt-hours of' enlrgl- voulcl be avaiLable for
suppLying corrmercial- Ioatls and punrping requirements of the Paclfic
Southwest Water Plan. Und.er norrnal operation, the reservolr llouLcl
fluctuate between elevations 1865 and 1862.

Qreratton of the porverplant uould be firJ-ly lntegratecl wtth both
Glen Canyon and. IlarbLe Canyon trytlraul-ically and. e1ectrlcFlly to
provicl.e optfunr.un dal1y and. seasonal operation.

Access--The potential d.amsite access hlghway from lts Junctlon
wrtir ffirghr^ray 66, at a point 3.5 mttes west bt Peach Sprtngs, i

to the clamslte, wouLd. be a two-lane surfacetl roacl r,rith a totaL length
of 24.J mlles (see h-awing No. 654L4-26). Iborn the Jr.rnctlon nlth
Highway 66, the road. wouJ.d run in e northerly dlrectlon across the
flat pLateau country to the rlm of Hindu Cargron, a d.tstance of about
I2.l m1les. Grad.es lrouLd. not exceed 3.5 percent and. onJ-y three sllgbt
curves woultl be requlred. Constmction vould. be relatlvely easy rrlth
very f-ittLe clearing required.. Ttre 12-m-i1e d.escent flom the rin to
the lnner gorge at the darnsite, by vay of Hindu Car5ron ancl. Brldge
Cargron, wouId. requlre consld.erable heavy and dlfflcuJ-t constructlon
1nvo1v1ng. sharp curves, steep gratles varying from 3 to 8 percent, antl
a tunneL llrlOO feet long.

The. present unimproved road. from Peach Slrrings to the sadcll-e on
the d.lvld.e betveen Hindu and 3r'idge Canyons couLd be matle.servLceable
as a tempora4f construction road.. F?ona the saddle, the damsite ls
presently reached. by means of a d.lfficult 12-m11e pack trall-. A
temporary road. voulcl be constructed. to replace the pack trall until
the maln highway to the damsite could. be compl-eted. Tiris temporarXr
road would. not only be needed. for the hlglu.ray constructlon but uouLcl
also facllltate the construction of other features such as the town
water supply. The total length of the proposed. pioneer road from the
Illnilu-Brlfue Canyon sad.cl3.e to the d.amslte would be approxtunately
lO urlIes.

l;
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To'.msite--A large ternporary construction camp wor:ild. be requlred.
durinffiEriocl that vorlc is in progress and a snaller pennanent
camp worrlcl be need.ed. for project operations afier completion of
construction. The ca::rp.facilities rror:ld be located on a plateau
souih of the canyon rir:r in an area d.esignatecl as Ced.ar Tovm Site.
TFne area 1s about 12 nriles south of the d.ar:rsite, by uay of the
poiential access road, and about the same distance north of the
Junction r,rith U.S. Hilhvay 55 near ihe to'.nr of Peach ftrrings, Arlzona.
Facllities required. lnclud.e housing, adninistration build.ings,
business activities, a.nd. publie facilliies such as schools, parks,
churches, ancl other cornmrnity servtces. tr'Iater supplies uould. be
prnnped. fron the Colorad.o River and treated. for domestic use. Sewage

treatment facilities rrould. also be includ.ed'.

TbansnisslOn system--fba.nsrnission l-ines lrould. be eonstructed
fronr @overplant to the load. centers in Arizona,
southern California, and southern l,levad.a, and to other plants on the
Coloraclo River for na.xi:num ubilization of the hydroeleetric polfer
poienbial. fhe transnission lines r{ould lnterconnect Bridge Canyon
Fowerplant lrith the loarL centers, the Parl<er-Davis and. Colorado River
Storage kojcet transnission systerns, and. the Havasu htrnplng Plants.
$"ritching ste.tLons and substaiions r+ould also be built to provid.e for
Line sectionalizingl inierconnection'.rith exisiing Brrreau transmlssion
systens, end. d,elive!:f of polfer and. ener&l a'r, the load.'centers.

Rights-of-r.ray--La::.d.s required for the d'em, p'olrerplarrt, and
reservoir are in ?he Hual-apai fnd.ian Reservation, Lake l"lead Recreationa-l
Area, Grand. Cenyon National Park, Grand. Canyon Naiional l'lonr.unent, i

i(aibab Nailonal Foresi, Iand. r.rithdratrn for recla.nation purposes, and
possib\y a fet.r private orrnerships. Five polrerslte reserves 8Jtd. tllo
imterpol'er clesignabions coverlng the d.anrsite and part of the resenroir
erea \.rere rnade d.uring the period betveen lpt l+ and' 19Lf .

InC.ia.n lerrd.s--All the fea.iures required. for the constnrctlon of
trrepffiffittiledamand.aportionofthereServoir8reaVi].lbe
locatecl '..rithin the boundari.es of the Hualapai Indian Reservatton. It
ls estimated. that e.ppro:<imately 201132 aeres of Hualapai Indiart
Reseruation land wou1d. be requlred for rlghts-of-vay.

lla.tional parlr encroach.rflent--Storage of vater 1n the reservolr to
tts n on l-865 r.rould. ralse the r.rater surface
through t5e Gra:rd. Cargron }trational }ion'uunent for a d.istance df 39 mlles,
approxinaie$ 13 miles of r.rhlch r.rould. bord.er on the Grand. Canyon

llational Park elong the conmlon bound.ary upstreann fronr the nouth of
Havasu, Canyon. At the Lolrer or lresiern end. of the Parkr near the mouth
of llavasu Ccl.yon, the r,rate:' surface lroulcl be ratsed about U9 feet
ebove natural cond.itions at normal riverflow. In the even'b of lnfle:
quent flood. cond.itions, 'che surface of the river voul-d. be somelrhat
higher for periods of short dgration. flris d.epth vould. gaaduaLLy
l-essen going npstream from Havasu Curyon until the effect voul-d' become

lnpercepttble ai about 1T miles und.er all corrditions of the rlverflow'

L5
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Havasu Car:;,'on eneroaehnent--The Brid.ge Canyon Reservoir 'rculd
inund. he ex'ureme lor.rer end. of the canyon
botion of liavasu Creek. Ttrls +rould. provld.e a comparatively easy
access rouie into this scenl-c area. r,rhile d.etractlng but very LittJ-e,
if any, from its na.ture.l beauty, T/ith an easy route avaiJ-able, more
tourists uou1c1 visii the ce":qron than at present, resulting trn art
excellent opportunity for the liavasupai Inclians to lncrease thetr
incone fro:ir their established. tourist enterprlse.

trxchange lancls--Ttre Indian land.s required for ri6hts-of-lray
ior @ and Reserroir are iribal land.s held. in tntst
forthe beneiit of aLL menbers of the tribe, a.nd. these land.s consti-
tute, to all intenis and purposes, the only source of their
liveLiirood.

fne Hualapa.i Ind.ians are increasing ln nunber and. consequent\y
the avaiLabl-e resor,rces per in'Llvid.ual are shrinking. The acquisition
of ihe land.s for tire Briclge Carryon koject fi.rriher reduces these
resources, .A.d.equate conpensation rculd be pi'ovided either by cash
paynent or exchange of le"nd.s for acquisition of right-of-wal'prlor to
sta:'t of cons-Lruc'bion.

Coconino emci Ile servoir

lhis d.evelopment on the Little Colorad.o River is proposetl. to
provid.e seclinent and Cebris conirol for the Grand. Canyon Nattoilal Park
and. to protect s'uor€.9€ of Bridge Ca:ryon Reservolr from serlous
d.epletion by sed.in:eni. fhe da.n vouLd. be located. about t ntles d.or*n-
strea::a fron the town of Caneron, A:.'izona.

Da.n--Tne dan as present\. planned. r'ould be a concrete grarrlty-
type Giposite structure 4BO feet 1o4 beb'.reen abutments at the top
elevatron 4300. Its toial heigirt above strearnbed. lrouJ.d. be about
2!0 fee'c. fne d.a:n r.roul-C" be composite tn thai 1t uould. conslst of
barrlers for the j.nner a:rd outer goi'ges of the caJ$ron.

Rcsevvoir'--fne reservoir would. be operated for the single
purpoffirnent reieniion by the use of stoplog placement to
naintaln a 4OrO0O to BOTOOO acre-foot d.etentl.on pool. Sufficient
reservoir capacity wouJ.d be available to provld.e for LOO years of
sed.iinent storage.

Ri,qhts-of-jny_--Af, reservoir elevaiion -ll3OO, the area requlred
for righis-of-',ray r.rouLd. be approxllate\y 761000 acres. Approxiraatel-y
l+5rOOO aeres lre rdihin the present bound.aries of the NavaJo Ind.larr
Rcser.ration lririch are also includ.ed. Ln Por.rersite l.Iithdraua-l.s

. IIos. UlO and. 451. Iilost of 'she remalnlng land.s are prlvate\y-o'r.mecl,
State-omed., or are public d.o;rain ou't,sid.e an organlzed. grazlng d.istrl.ct.
A snall pa:'t of ltupatlii NationaL l'lonuraent lrorrLd also be lnr:nclatetl, but
the flor'rage r'rould. not affect arry oi' the knolrn areheologlcal
aitractions.
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Reloc at ion
L:ittle Co-l c:'e.Co
/.;'i zona, vaiueci

f st inai,eri. . Cosi s

of e poriion of U. S. I{ighr,ra;'
?,iver, 

"rorrli. 
be required. anC

a.'b li70o, OOC, '..roitd. have to be

89, rrhich crosses the
inprovernents at Carneron,
ac quired..

Consti'uction costs--The estfunated. capitaL cost of Brid.ge Canyon
Projeci, on ihe 'oaffiTf Oc-,,ober t95t prtces, is presented in the
follo',rin6 tabu.la';ion. Tnis total inclucies conttngencLes, engi.neering,
general e)cpenses, land.s and riglrts, relocatlon of existing property,
and. consiruciion and. recrea"tional fa,cilities. A cletailed. sr:mnary
of cosis is presented. in table l.

B::ldge Ca-:ryon Den snd. Reservoir
(t',1. r.,', s. uL. l-855 )

Brid.ge Ca;ryon Access Roa,d.

Brldge Caryron Fo',rerplant, (f, 5OO, OOO k*. )

tsrid.ge Canyon'Ibansnri. ssion Systen

Coconino Dan and. Reservoir

BriCge Ca:r;;on Construction Canp

Recreaiion Faciliiies

Fish and. I,Iilcllife Facilities

TotaI

$t3lr, 690,000

rh, T5CroOO

ll$0, S3o rooo

1B7r SOO rooo

rL, g60 rooo

rh, 523tooo

6,LT3, ooo

Jl..2oo,,ooq

$5::, 3a6, ooo

Construetion'oroaren and schcdule--The construction of the
lirldge Canyon Projec'c, as proposecl ln table 2, 1s estirnated. to requlre
a preconstruction period. of 6 non-,,hs and a construction perlod. of
9 years.

Access facilitles constructlon sched.ule--In ord.er to aecompllsh
ecces ble, tt r.rill- be necessarXr
to a',.rard. contracis sLnrultaneously on several scheduLes of the access
faclllties at the start of consiruction.

fhe ploneer :'oad. could. be constructed. to provlde early aceess
i'or r.rork on ihe rnain access hightray and lrater supplJ faellitles.
It is estlrna'ued. that approxlriately 5 months r'rould. be requLred for
1ts cornpletion. It uould e.cceLerate the construetlon of the nain
hlghr.ralr to the der-nsJte ard r.ror.:-ld. pernit the necessa^qr r,rcrlt prlor'
to the actua-l constr.uction of the d.em to proceed at a more rapld.
pace ancl r.rith greater econorny. Construction of the rnaln access
hlghlray ls estinated. to tal<e 18 months.
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l,funicipal lrater suiml-',r consiruction schedule--The fu].l use of
the 'uom woulC be liniiecl uniil a water su"Dply r'ras mad.e available,
and. lt is therefore consid.ered. a rnaJor con';rolling factor ln the
preconstruction schedul-e for the d.aql. fne pioneer road. wotrld be
ertreneJry useful in j.niitating ea.rly eonstruction of the puqring
planis, ireairnent plants, and. cond.uits required. for securing water
from the river.

Dan struct:.re construction scheduJ-e--It ts possible that a
contr might be awarded.2 or
J nronths prior to cor:ple'bion of the nraln high"ray. If thls were to
happen, ii ',.rcul..i. be possible, by means of the pioneer road., to star'|,
consirueiion j:oaediately on the necessetXr primaq,r plant facllittes
such as ihe compressor house, por.rerlines, shop, and. r'rarehouses.

Operation. nainienurce. end repla.cenent costs--The following
tabul-atlon presents the annual cos'ts of the principal features of
the project. fney include operati.on e.:rd maintenance, includ.ing
adninistrative a::.d. general erpenses, and paynents to reserve for
replacerient of equipnellt .

Fea.ture-

Brld.ge Canyon Da.n and. Reservoir

Replacement Total

B::id.ge Canyon Por,rerpla.ni

Coconino Dan and. Reservotr

Tbansnj. ssion $ys benr

Recreation

Subiota].

hrrchase Eberg;

Total Annual Cosi

Round.ed, to

Cperation &
i'iaintenance

$ 84,90o

lr Soor ooo

13, ooo

2Trr 0Oo

$ r3r8oo gB,7oo

323,200 1, B23r 20o

13., OOO

2rLLzr oo0

hl+ll, OOO.

$\, \go,9oo

$ 9L3,ooo

$5,ho3r 9oo

$i,h&rooo

L5g tooo

I
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Eeononi.c Justification

The Brid.ge Canyon ProJect vould. provid.e several d.ifferent types of
beneflts to the economy of the Southwest area. The natr.re of these
benefits and. the nethod.s by vhich they lrere derived are d.eecribed. in
thd following paragraphs. DerLvatl.on of the projeet cost, the other
najor elenent required. in shovtng econonie Justlfication, has been
d.escribed. in the preced.lng chapter.

Pover Benefits

Benefits aecrtring fro:n the prod.uction of por.rer were d.etermined, as
costs of prod.ucing sinilar-iype pover at the lowest-cost alternatLve
source. It was assuned. thi.s lrould. be siean-electrlc pl.ants located.
near load. centers ln the Lover Colorado River pover rnarket erea. The
cost of enerry produced at such plants ras suppli.ed. by the Fed.eral
Por.rer Cornmlssion, San llancisco, Callfornia, and, r.ras used. as the basls
for an estireate of alternettve costs at the Load. centers. 0n thts
basis the average annual ecluivalent cosi 'nas estinated. to be
$harO73rOOO, vhlch uas usei. as armual benefiis for the pover produced.
at Bridge Canyon Pol.rerpl-e.nt.

IrllgatlonJrnd liultci_1p.l and. fnd.ystriaL l,Iater Supply 8s_nefits r

frrigation lrater sup.olies vou1d. not be d.eveloped. by the Bridge
Canyon ProJect, as the Brid.ge Canyon Reservolr i.s operated. prlmariLy
for pover production and. the Coconlno Reservoir for sedlment retentlon.
Seasonal regulatlon of the Colorad.o River flovs is provid.ed. by Glen
Canyon Reservotr.

Fecreatton Benefits

I
I
I
I

The Natlonal Paric Service
recreation frorn the d.evelopnent

Fish and. I/I1ld.Ilfe Benefits

The Bureau of Sport trisherles and
benefits eccrulng to fish and. l.rlld.llfe
{!1, 305, OOO .

Area Red.eveloprnent Benefit s

The Brldge
Ilrtalapal Ind.ian

estlnrates ennual benefits accruing to
of Brldge Canyon ProJect to be $6:8T000,

I'Illd.Iife estirnates the annual
frorn project d.eveloprnent to be

Caryon P::oJect would. be constructed. ln part on the
Reservatlon, and. ln llohave County, Arlzona., both

2L
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designated re{evelopment areas. It ls assumed. that unemployed area
Iabor vould be util1zed, lrherever possible, ln the constructLon,
operation, and nalntenance of the proJect.

Estlmates of this type la.bor that nright be utilized. were based.
on employrnent records of the Glen Canyon Unit of the Colorado River
Storage ProJect. The annual area.redevelognent benefits aceruing fror:t
the construction and.
as follows:

Construction

Operation

Total Annual

Beneflt and Cost Surnmari.es

The fol-lotring tabuLa.tlon presents
the 100-year period, of analysis, using

Sr.pgrs

Pover

Recreatlon

Fish and. I'lildlife

Area Red.eveloprnent

Total

The average annual proJect costs

Beneflt-Cost Ratlo

operation of Brid.ge Canyon Project are estircated.'

$2'(Lrooo

.. Brjooo

$s:8, ooo

the annual beneflts d.erlved. for
an interest rate of 3 percent!

AnnuaI
Benefits

$ha ,eT3rooo

618,ooo

r, 3o5 ,0oo

. .. J29ro9.o

$hh 394,ooo

are suJlunarized. ln table 3.

The totar annual beneflts of $lrl+r391sr000 aecrulng from development
of thd proJect exceed. the total annual costs of $aar5t8rooo for the
lOO-year perlocl of analysls, at a ratlo of 2.O to L.O.

I
I
I



Table 3

Derlvatlon of Average Annual ProJect Costs

B.ridge_Canyon Folect

l0o-year Period.
of Anafyefg_
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Constmctlon Costs I/

fnterest Drring Constructlon ?/

Total Fed.eral Cost

Average Annus.I Equlvalent Costs
3 p,ercent tnterest
1OO-y€&T perlod,

Annual Operatton, Ma!4tenanee, and.
Replacement Costs Jl

Total Annural Eguivalent ProJect Costs

$5o9r56rrooo

3h.zgt.ooo

$:hS ,95zrooo

$ LT tzlllrooo

t.!Ol$.0OO

$ 22 r5r8rooo

v &ceLuctes $331+,OOO of nonreinb'rsable ana $fr33Ir0OO of
relnbursable lnvestlgation costs.

Interest cl.urlng constructlon conputetl at I lnrcent.

Inelud.es annual olnratlon, rnalntenance, a,nct replacement
cost of recreatlon faclllties, and. $913rOOO for purchase
enerry.

?l

3/
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